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Fig. 1 Sketch of the chain propagating
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Fig. 2 Sketch of the chain propagating with TiCH,Cl, catalyst
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Fig. 3 Energy curve of the chain propagating with TiCH,Cl; catalyst
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Fig. 4 Energy curve of the chain propagating with different AlR, system
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Tab. 1 Comparison of activation energy for different AIR systems

System non AlCl, AICH,Cl, | AI(CH,),C1 | AI(C,H,),Cl | Al(i-Pr),C1

Activation ) o
energy 91.34 71.52 72.11 © 72,11 72.69 73.07
(KJ - mol™)
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Tab. 2 Changes of the Ti-C, bond population along the reaction path with
different AIR systems

. C e
hb=

System
non AlCI, AICH,CI, AI(CH,),C1 | AI(C,H,),Cl
Reaction
path .
1 0.1849 0.1384 0.1383 0.1385 - 0.139%6
2 0.1384 0.1284 0.1280 0.1288 0.1301
3 0.1783 0.1139 0.1139 0.1146 0.1153
4 0.1707 0.0894 ~ { . 0.0894 0.0898 0.0906
5 0.1660 0.0705 0.0705 0.0715 0.0734
6 0.1431 0.0311 C0Uestr . | 0.0311 0.0319
7 0.1351 0.0125 0.0125 0.0125 0.0128
8 0.0082 0.0029 0.0029 0.0030 0.0032
9 0.0037 " —0.0013 ~0.0013 -0.0013 —~0.0013
10 —0.0019 —0.0071 ~0.0071 —0.0071 —0.0071
11 ~0.0039 —0.0080 ~0.0081 —0.0084 —0.0080
12 ~—0.0054 —0.0099 ~0.0099 -0.0099 - 0.0099
TiCHCls - AKC,H:), Ol
-2
_~§/~—"—_—
—8.0t $_,(LUMO)
—
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T om0
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Fig. 5 Changes of MO energy along the reaction coordinates
(Only showing TiCH,CI, . AI(C,H,),Cl system, others are simjlar)
Tab. 3 HOMO energy at initial and transition state for each system (eV)
System Initial state . Transition state
% —12.187 ~11.468
AlCl, —12.072 —11.595
AI(CH,),C1 —12.072 —11.595
AI(C,H,),Cl —~12.078 ~11.598

$ % X ®

[1] WP KM WER ERBEHA, EEF RS TFER, 1991, (2),149

[2] Ziegler, K., Holzkamp, E., Breil, H., Mattin, H., dngew. Chem., 1954, 67, 541

[3] Nauwa, G, J. Polym. Sci, 1955, 16, 143

{ 4] Cassee, P, Tetrahedron Len, 1960, 17, 12

[5] Sinn, H, Kaminsky, W. Adv. Organmetal. Chem., 1980, 18, 99

[ 6] Rishina, L. A, Vizen, E. I, Dyachkovsky, F. S., Troyanov, J. I, Mazo, G. N., Eur. Polym. J., 1984,



2 R%: Ziegler-Nouafb RN R A RBIPAIRA A M HANELEWOROHR 219

20, 1027.
{71 Zambelli, A, Longo, P., Grassi, A, Pellechia, C. Zambell, A, Macomol., 1987, 20, 1015
f®1 Armstrong, D. R., Perkin, P. G., Stewart, J. J. P, J. Chem. Soc., (Dalton), 1972, 1972
[ 91 Anderson, A. B, J. Chem. Phys., 1975, 62, 1187
[10] 3R MR WER . E R, H LS5 AL, 1988, 5,174
(111 BERBWHA WER . EEFUHMAFFIN, 1989, 5,670
[12] BN BB WER TEH, RS ERILEER, 1090, 11,1155

A THEORETICAL STUDY OF THE EFFECT OF AIR, ON THE
CATALYTICAL ACTIVITY IN ZIEGLER-NATTA TYPE
POLYMERIZATION OF «~OLEFINE

YU Chen, XUE Shilei, GUO Hongyou, CAO Weiliang,
REN Xingong, @WANG Zuoxin
(Department of Applied Chemisiry, Beijing Institure of Chemical Technology Beijing, Post code: 100029)

ABSTRACT

" The effect of AlRs on the catalytical activity in Ziegler-Natta type polymerization of a-
olefine with ASED-MO method was studied. Changes in energy and related activation energies
in the process of chain growths with and without the presence of AlRs were obtained. It is
shown that AlR, erhances the acuvny of the catalyst remarkably. The funcuon of AlR; was
discussed theoretlcally in terms of ASED-MO method.

Key woirds ~ ASED-MO, Ziegler-Natta )





